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ABSTRACT

This paper presents a feature extraction method for shape based retrieval of 3D models. Since the feature descriptor
of 3D model should be invariant to translation, rotation and scaling, it is necessary to preprocess the 3D models to
represent them in a canonical coordinate system. We use the PCA(Principal Component Analysis) method to
preprocess the 3D models. Also, we apply that to make a MBR(Minimum Boundary Rectangle) and a circumsphere.
The proposed algorithm is as follows. We generate a circumsphere around 3D models, where radius equals 1(r=1)
and locate each model in the center of the circumsphere. We produce the concentric spheres with a different
radius(r=i/n, i=1,2,...,n). After looking for meshes intersected with the concentric spheres, we compute the curvature
of the meshes. We use these curvatures as the model descriptor. Experimental results numerically show the
performance improvement of proposed algorithm from min. 0.1 to max. 0.6 in comparison with conventional methods

by ANMRR, although our method uses relatively small bins. This paper uses R*-tree as the indexing.
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Table 1. Catalog and number of 3D model

Group No. Group No.
Car 71 Plane 64
Electronics 43 Flying 37
Knife 37 Bike 29
Table 27 Helicopter 26
Tool 25 Chair 24
Man 23 Animal&Bug 19

Etc 95 Total 520
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Fig. 6. Example of 3D model
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Table 2. Vertexes and meshes of 3D typical model

(@) (b) © @
Vertexes | 11,106 8,972 2,546 1,762
Meshes 21,122 14,462 4,648 3,051
© ® ©®
Vertexes 3,300 4,032 567
Meshes 4,076 7,932 1,070

J2 7. 32 g =g
Fig. 7. 3D typical model

3. 71F T AL 9 ANMRRE: Hlal
Table 3. Comparison of ANMRR with conventional and
proposed method

Koenderink’s | Koenderink’s| Osada’s

Method (1) | Method (2) Method
(a) 0.70 0.69 0.10
(b) 0.82 0.79 0.25
(c) 0.64 0.39 0.00
d) 0.78 0.78 0.63
(e) 0.61 0.64 0.09
® 0.81 0.67 0.00
(g) 0.83 0.85 0.32
ANMRR 0.74 0.69 0.20

Jeong-Jun’s Zhang’s Proposed

Method Method Method
(a) 0.69 0.69 0.04
(b) 0.47 0.83 0.06
(c) 0.64 0.00 0.00
d) 0.78 0.50 0.26
(e) 0.64 0.63 0.03
63) 0.64 0.73 0.18
(g) 0.40 0.55 0.15
ANMRR 0.61 0.56 0.10
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# 38 B9, 7709 34k Wit 2o tiaiA
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Fig. 9. Retrieval result of Model (a) a) Ground Truth, b) Koenderink’s Method (1), ¢) Koenderink’s Method (2), d) Osada’s

Method, e) Jeong-Jun’s Method, f) Zhang’s Method, g) Proposed Method
B i 2 e B
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Fig 10. Retrieval result of Model (b) (Proposed method) Fig 13. Retrieval result of Model (e) (Proposed method)
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Fig 11. Retrieval result of Model (c) (Proposed method) Fig 14. Retrieval result of Model (f) (Proposed method)
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Fig 12. Retrieval result of Model (d) (Proposed method) Fig 15. Retrieval result of Model (g) (Proposed method)
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Fig. 16. Comparison of retrieval time with conventional and
proposed method(off-line)
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Table 4. Comparison of retrieval time with conventional
and proposed method(off-line)

Koenderink’s | Koenderink’s Osada’s
Method (1) Method (2) Method
Time
(per model(s)) 4.82 4.99 1.09
Jeong-Jun’s Zhang’s Proposed
Method Method Method
Time
(per model(s)) 5.52 0.68 5.66
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Fig. 17. Comparison of retrieval time with conventional and
proposed method(on-line)
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Table 5. Comparison of retrieval time with conventional
and proposed method(on-line)

Koenderink’s | Koenderink’s Osada’s
Method (1) Method (2) Method
Time
(per model(ms)) 3.58 3.51 3.58
Jeong-Jun’s Zhang’s Proposed
Method Method Method
Time
(per model(ms)) 3.63 3.57 0.72
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